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%^tt ^ 3H3-n- 2*ti tf*^f£ aMlHI {APPARATUS FOR DRAWING OPTICAL 

FIBER AND METHOD FOR CONTROLLING OPTICAL FIBER PREFORM FEEDING SPEED} 

£ 4^r «<HH ^ £7fl f^f^HS} ^Eftfl^ £*i, 

51 6^r ^<Hl 4^ ^-B- S.^ ^^51 £^51, 
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<10> £ ^o. ^ o.o} o]^ £ S S^S] ^71^*1^- 

^tt °J#^1 ^ 2-711 #3^5. *HlMH 

<11> ^tiV^o]0.5. #^-f[- «y# Al ^o.ol <q;g£. <y##£l- ol-g-^H *)H*M, 7l 

<12> £ loflA^ ^ o. o}f #.2|fe f ^ o.oi 2.7ll(preform)(l)7> 9}%S\±r 

3-*m -g--g-51(furnaceH °l^Rr >^(feeding)^-(2) , 3. 4}^ -§--§- 
2.(furnace,3), ^*Kr ^^-(4), 1^51, ^2.5.^ ^o. 

1- i«>7l #n #^-rVt i^*Kr 3^4(5), 4% v ^^ #^-fK6)«- 

7l^A^ ^0.7}. o^*v -R-xl^£^ ^ ^€(7), ^-fj-» ^71 ^!t it 

(8) £ PID xfl«H4(9)s. 
<13> o] nfl, -g~g-S(3)£l -g-g-^rS^ s.7^9\ f eeding)#2^ -g-g-Sl^ # 

^-HS °l#^5^r ^^HU4 

<14> - 1 _ 

<15> D f = Dp/~(Sp / (Sf * 1000)) 

<ie> (Df(mm): <q^, Sf(m/min) : 3M3-fr ^l#^r2, Dp(mm) : ^ 

Sp(mm/min) : H.*ti3 44 4*^4) 
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^ « 5g^4 tfl-§-^u SlS.^, £ 2# 

4^4 £4. 

<i 9 > £ 2 fe ^Hfl^] 43*lM 4^^r 44^ 4^ <g 

^ v 4(21) 4^1<H(Auto Control)* t ^^]7># ^^4. *>**W# 
(23) JI^H #^11(24), 7>^7]]cHi- ^(25) 43^* 

£3*H(26) PID*W 71(27)5. ^l^W. 

<2o> nem, -f-^ 2.7)14 zjo^ £ 3011 £Ai^ 44 7^0] 7>^4 

0}*lJ7 2.7111- -g-g-Al?!^- go] 2.^11 ifl^l ^34^i .^^oJI jn^ 

433 ^-B-s d J#^>7l °J# ^2 ^44^1 34. 

<2i> 2. Sett ^tfH-^S] ^-g-, £ 3b^ 2.7H 2- 3c tt 

-fs] 2.711 444^ 2^AS, 31-gr ^ ^MKjoint tube), 32- 2.^1 44M1 
4. 

< 22 > £ 4 ^r f^efl y o Vl ?H 4^- 2.711 f^i^ 44^tt H2fl = S 

4, ^ ^ ^-(normal ixed) A<y#^-§r, 7 >S ^-8r *Ksec)-i- 44^4. 
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<23> £ 40]) A] ^7} f^^f ^ 25^-^ 7)^7)7} 5L*| Qty} <#o] 

33 #<H#^ #33; 7)^7)9] ^ir^r 2_o)v] 3.m a^tf^MH^ -g~§-€ J2.7.11 7}- 

<24> olofl rtJ-B^-, ^Efl7l^oflA^ 7^o] ^^^^ °l-§-*H ^ ^ >fl 

<25> ^ ^0.0^ ^f-o] ^7HH %^R3 Ir^l^l f^Tfl 5)31, f-*l| , 

l^o] ol= J7^} ^ 7]^ -Ml 
<26> £ ^0} ^o. ol # - ^«<H1 ^*}£l^ ^ ^S|-7l- 

S}S ^-R- ^^*>7fl -£M<5]-5L^ ^-n- 2.^2) ^"^£1- 7lH*Hr ^ 

-n- ^#^1 £ ^-B- £7]| #^JE *)1<W^ Tfl^Rr el] oicf. 

<27> £ C]- = S.^ o. ^ o_ ol # - 2.71] ^^-ollA-1 «?>^Al^ ^ ol 

71 ^-71 2.7111- #4^Hr #^3-; ^71 &-§-3>lH -g~§-£ s.7fl 

i ^(tension)^ 7>*H ^-fr^.Slt^r sg^^; # 7 1 3"8-fHN <^ 

o. ^ ^ ^71 ^-R-si ^-a- t^h^ #7i 
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4°]^ #7l ^i^AS.^-Ei f^l^r #311- <g^o> #7l SL^fl^ 

51* <2#*Rr ^#^-# St*}°] 3# ^ °.5L 

<29> H^^Tfl^, #71 <S#^ o^o] oj^ A ]^> j£o]-^ ol#^S] 7^71 # 

^1#*H #71 7l^-7lk^ <SSH# M ^1# <?I##^# ^>J1, ^7flSl «y##^4 
^-S#^4^ *}°H sit!: Ji#lM, ^4 o}#^4 #7l °}4*1# *S1 6|1^- o]# 
^43 S}oH 51*1 s^a-a- #71 £.7-114 -g-^H* ^#*>51^ ^ 3^ 

<30> S*V, a o V 7 ] S.^^. ^^71 £ ^ o. ^ -g^£ Tll.^tiJ-^ 

71 ^7lP>tq- o. oi # ^ dlolEil; 7}#*Kr 4^4; ^7fl ;^7> 

$]#4rH °J:^?I<y*l l-^^-Ti^^i- ir°J:^ ^?_H^ ^&^5L 

« Al4*Hr 4^4; #71 7l#€ ^ dloiE-i ^^Tjig-g- 4 
#7i ##^^^:o. 5 .jfEi G JsH# *4 *i#^4 c4l^£4» 4^4; 
#71 ^1^^^1-s.^-eI e.t|4 i#^ ^*Rr 4^4; #7l 2.711 si ^-^#51 

Ji#&4 SL3^ Tf#^r£ Ji^-i- ^*Hr 4^; £ ^-S#^ri #71 ^^S. JL^tf 
# 7l-#*Rr 4^# £#*H °l^^m 3-8r *>4. 

<31> wV^^Mm, #71 #71 ^$4-5. SL^SMr 7}#*}^ 4^£ ^7) ^ 

^f-E iL^^ol <^^7l^ Tj-f .^711 ^iofl ^71 ^^71^1^ 7>^ 

n> 7}^}JL ^&^o\] S.^ nfl^l iL^^ ^4 ^ 7>^ 4^3 
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^ ^^1 &<H*1, ^17]^ ^ ^ofl tfltb ^3*1 -g^l £ A 

<33> .i^, 51 5^r £ ^°\) *W %Ajo. ol^^o] AlJrjrS.^ ul-Ej-ifl^- £^14. 

<34> £ ^ o. o]^^]^ -g~g-3.( furnace), feeder), ^ ^3^, 3 

<35> c 5 6{| tr^Sl «><4 ^O] £ tiV^fil ^c^W-(lO)^ ?fl^^(20).P-S^-Bi ^ O. 

<U^3. #^-fr <?l##^r °l-§-*H 2-71] <£^R> 

4. ?H <2l*H €^ 2-7fl ^^-(30)31 ^£^2 

1- ^^tf. ^^27 r ^#5]^ -§--§-€ S.7fl^ 7j<y^ol £<j r H5 ^7^ oil ^2f7> ^ 

Tjcf. ^11^^(10)^7^ Sl^Aljp^ ^ *3 71(40)3.^3 

<£^*}7\] ^-7l*>7l ^^Sl ^5f7l7lJl o]6\] ^ <yf^£7} £<S r 7ll £ 

<36> £ 6^ £ ^oll 4^ ^-fr 2^^1 -g-^21- ^H^Rr 43 £ M-HHU^r ^ 

2( flowchart)^, 3.^ ^#J£ *1H43# #»U££ 4^-4 ^tf. 
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<37> (process) 0 ! ^43^(51) eH>H# e]^(52)^>JL, £H°1 tl cl 

^(0N)^f4(53) M-fr rt J# A J^# M-Efifl^- ^5L e|]6jEi# ^(54, 

55)OT>. fl H, ti£ dH^l- 4^*Hr ^#*!H*Mr 4^4. 
<38> -3-^51 *}^IH ^€-4- ^^(56) bHH t 27> nflp]-4(57) ^ 

^^1^(60) #^5. *}-§-*lH7} *1 4^4(61). 

<39> *}**H7> Al^£|^(61) 3 ^4(62). °] «fl , ^ 

tl Ef0H7> ^€ ^£ c)He-i^?1 ^H, ^7>, 

37>^1 ^Sr °]-%-^ 57fl%l-o_5. ^ 

$4. 57U^ ^7>, ^Eflofl ^7VLt(^^> #7h 621), ^7j-St(W^> ^ 

7}, 622), -MC623), #iSt(4^# #i>, 624), #±Lt(tt& 625)5. 
^£34- 

<4o> #4?^ 3*g=-g- ^(62)^ ^ 4 t3 ^ «fl^*} VI- 31^4(63). 

<i#^*r^ ^4$) ^7}^%K<13.*| t3 ^p>«y^ii- ^ 44 

<4i> < SI >4M ^TflS] Dl£- tl *1 cflojE^ D2 

fe 12 £ t-flolEil- 44 44M14. 
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<42> < s.1 > 







m 










((D-D2)*2+D2) 




-H-*l 


D 






((D-D1)*3+D1) I 






^7lSt 


((D-D1)*3+D1) 






D 


7j-i 




((D-D1)*3+D1) 




1^ 




((D-D1)*3+D1) 


U\ 




D 






((D-D2)*2+D2) 



< 44 > ^jg^s 7fl*i*V(63) -f ^^2i 3*fl -g-^S. jitf^ CV* Tfl 

#^4(64). 

<45> - - 

<46> CV = (Df / D P r2 * 2V 

<47> = [{Dp/~ (Sp / (Sf * 1000))} / Dp] "2 * 2V 

<48> = (s P * 2V) / (Sf * 1000) 

<49> (Df: 91% #^*3 33, Dp: -E.7fl3 3^, Sp : 2-7-113 tt^S., Sf : #^4- 
CV: 2*1)3 #^4-2 JitfSM- 44 3^4) 

<50> ZL^tfl, aV^^HH ^ft^S^l ^2* &7}*]7}7] 

2.71)3 ^-^2 CV# J£3(65)^ €-£-7} $14. 4^1, 3^3 2-^3 ^*^f£ 

iL^& CV* 7fl^tK64) ^ 3-b"3 ^r^3i 3*fl 5-7.113 2.% & CS* ^4 

(65) . 
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<5i> - ^<2j-Al 3 _ 

<52> o>^ 7\A<$ 4€- SLAQ H'^^f^ SL^a CS = CMN 

CV/ 3)^2 

<53> £.^o) ji^^ CS# ^(65) cf-g-, CS2] ^-S. ^, iL^^SI 7]-## ^ 

tW.66). °H, 7>^-^ 7$^Qo] #4=- o>5g^?>o.S. *J=*Hr ^^W. 

<54> fAS., ^tf #3H*1 £.711 £ SPllT^-a- -fM^l ^HTS^- J£^& 

CS-& 7}-#*H ^ ^^-(67). 
<55> cH, A}^cq 7 j.^ol # Jg-f ^ £3-^ ^tt ^°fl ^SH" -n-^V 

S-S. , oil- ^)*}7} $n S. 7$ ^£(fiow chart H «>4 7 ^ ^g- 

<56> £ 7°fl v}9± £o] ^$-4-5.°) ^3(71)£ ^ , ^3.^5.^ ^l^f 

"HE ^*r-& 31^4(72). ^(73)*H ^*r7 r ^71$, ofl« -O.lmm/min 

O.lmm/min ^ ^>1^^(74) ^fi^H^ ^-fi^i7|- -B-^S.S.(75) -g^^r-£# 3 
7)1^5.3. -fMtr4. ^^H(73) ^^>7> -O.lmm/min Ji4 ^A^(76) ^ 

7)] #51^ 0.1^ ■« 4^(77) °1 ^^>JL(78), ^*H(73) W7> 

O.lmm/min iicf 3^(79) ^fl^^H 0.1^ 3$ cJ-§-(80) °1 #^*H(81) ^ 

7fl^£7> <^ o]tfl S ^7] ^(72 tfl*l 76)# «V^tr4. 

<57> 43 0.3. ^ o. £7fls1 , ^t^^ £5Hr £ 8 
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<58> £ 8^ #^HI 4^ ^^a^ u^xfl^ <y#A}^o| ol^Q 7$°-?} o] 

<59> £ 9^ 3.4 #<2^H<>1 rt J#^ ^^Ht^ M-EH^r H^^-S., 44 

# ° a v =r °H 4^H# <5>4 ^-f^, £ 41- #S*H ^^^1 44 

£oj £ 7fl7> ^ 25£?1£- 7l^7l7> H*] &44 S-^flS] °<H 33 # 

7] ^-71^ ilo]^ S^flo) 5)^«-oflA^ -g-g-^ £7fl7> JjM^} 

<60> ^ £ A^oflA-^ ^3*] ^A] o| ofl ^ #^}$0.4, £ ^ 

<61> HS|5.S. ^4 »34^ ^€ ^4 ^Hl 3*fl*Hxr o>q £]4 ^ 

*Kr s-s)^4 4^5} 4 ^4^3 ^44 5^*1 ^i-ofl 4*1] ^3)44 

*>4. 
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1] 

#7l s-*m ^*Rr ' ^-¥-4; 

#7i ^-B-^ ^*Rr ^ £ 

#7l ^^t- *|H*K^ ^H^-# 

#71 ^H-^^ #7l ^i^iA^Ei d J##^r ^lit #71 £7fl 

^^£1- <3#*1-^ <£#^-# i^sRr ^H^l- ^l^M ol^xl^ 
3. <fe #^tt Sl# #*1. 

[^^# 2] 

*)} 1 .?M Sl^l, #71 <S#^ ... 

^*fl °1^5l ^AjTj o]f^o| 71^711- 7fl#^H #71 7]-£7)5Hq <Q 

o]^ai^4 ^-S^#4^ *><>H ^ ji#&4, ^7flsi °J#^4 #7l 

<g ^ ofl# ol^Aj^^cq Sit!: ±L#&# #71 
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3) 

^ ^7Mt\- ^ r-iio)Eii- *H v *Kr 4*34; 

^■<Mr£ *>^*W«- *l*|-*Rr 434; 

A J-7i ^i^s^ 3^ ^d^^^^-i: ^*Rr 434; 

4 v 7i 41*3*1-3.43 5-4$) ^Rr 434; 

#3^5. j±3&^ ^*Rr 43; 31 

s.£#4-6\) #7] ^^S. iL«# 7f#sf^ 434 £#*H ^l-M*^ 3# ^ 
4] 

43£ 

3¥?i ^7K #7-1} ^7\, -fr*], 7^o] 57 ])^0. S ^33^ 
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[^"t 5] 

ttQ: V = {(D - D2) * 2 + D2} - T 

^7}S] ^-f , V = {(D - Dl) * 3 + Dl} - T 
4c*\&l V = (D - T) * 3 

^-f , V = {(D - Dl) * 3 + Dl} - T 
4^ 3-t-, V = {(D - D2) * 2 + D2} - T 
(V: '*\}^*\, D: ^fl^H, Dl: tl ^iEf-, D2: t2 44 4 

[^^6] 

CV = (Df / Dp)"2 * 2V 

= [{Dp 7~(Sp / (Sf * 1000))} / Dp]~2 * 2V 
- (Sp * 2V) / (Sf * 1000) 
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(CV: 3.4$ Df: %^$-$ $% , Dp: 3.4$ $^ , Sp : 5. 

42] ^-^5L, S f : #^-3- °J#^-5H- 44 M-Bl-\fl£f) 



CS = (CV/ 3)~2 

(GV: 3.4$ 3-4$, CV$ il^^M: AA 4^4) 

8] 

4 3 %1 5Ett afl 7 %H] &oH, a o v 7 ] s-a^^ofl #7) ^^2. ii^SM- 7\ft?>} 

4^. . : , . 

^^S.$ -g-^tl ^5)-!- ^]^ 7 ] <^]] #4^511- 3^*Kr 3# 

9] 
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2 4^; ^ 
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[i 1] 




1020020044754 



-3 2002/10/11 



IS. 3] 



(A) 

i 



Y 



(B) 



Y 



SgJAI EXH 



(0 



Y 



31 

32 



[E 4] 



«l 
< 

"D 
Q) 
N 
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2 




-0200 
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[51 5] 



30 







213 £!s 


40 



MO\D\ LlO 






^E £3 £!a 



1=1 o-r 

£13 5131 




25-22 



1020020044754 



^ 2002/10/11 



[Sl 6] 



56 H FEED AUTO Hig | 
57 



59 - 




PROCESS START 



]^51 



53 




DATA1(D1)=>DATA2(D2) |_54 
g MDATA(D)=>DATA1(D1)~| ^ 55 



IF(D-D1>0&D1-D2>0 
V=((0-D2)*2+02)-^I^£| 



IF(D-D1>0&D1-D2<=0| 
HD-D1)*3+DlHjH*E| 



6£3 



IF D-D 1=0 
V-(D-T)*3 



6?4 

IF(D-DK0&D1-D2>=0| 
V=((D-DI)*3+D1)-=S^E 



6£5 



IF O-DK0&D1-D2<0 I 
V=((D-D2)*2+D2)-=S*E 



64* 



feeder aaa m 

CV=(r_f/rj>) A 2*2V 



65 — 



X 



FEEDERS5S11S I 
CSfeed=((CV)/3) A 2 I 



66 — 



Csfeed ¥S33 



67 H F=TSfeed+CSfeed | 
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[51 7] 




76 



FEEDER ^E=eXH $5. 



[51 8] 



(LOSS) 
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[5. 91 



Speed Ratio Auto Feeding *jH u l 
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